In the past few decades, the photophysics and photochemistry of transition metal complexes have drawn inter-disciplinary attention and resulted in significant impact towards materials and energy research, especially with the detailed investigations on the class of ruthenium(II) polypyridine complexes with the characteristic metal-to-ligand charge transfer (MLCT) excited state, arising from their rich photoredox and photoluminescence properties and good stability. 1 These have provided insights into the exploration of molecular-based functional materials with concepts of supramolecular photochemistry. [1] [2] [3] [4] [5] [6] In addition to the ruthenium(II) polypyridine system, researchers also investigated the photophysics and photochemistry of iridium(III) system because of their synthetic versatility, high photo-and thermal stabilities with tunable emission color and thus can be applied as triplet emitters and phosphorescent dopants in organic light emitting devices (OLEDs). [7] [8] [9] [10] [11] [12] [13] In addition, lots of efforts have also been devoted into the exploration of new classes of luminescent transition metalligand chromophores and their application in materials chemistry and science by understanding and rationalization of their excited state properties. [7] [8] [9] [10] [11] [12] [13] [14] Therefore the design strategy for molecular functional materials can be extended from the discrete molecules with their intrinsic structural properties to the investigation and 47 The same group has also elaborated the system by functionalization of the terpyridine ligand by attaching an extra phenyl ring such that an intraligand charge transfer (ILCT) excited state can be introduced into the platinum(II) moiety. 48 The incorporation of more electron-donating substituents in the alkynyl resulted in a gradual red shift of the absorption energy, which indicated the substantial involvement of the alkynyl ligand in the lowest energy transition and signifi ed the assignment of admixture of MLCT [dp(Pt) → p*(terpyridine)]
and LLCT [p(C≡CR) → p*(terpyridine)] transition. A related series of alkynylplatinum(II) terpyridine complexes has also been prepared with basic amino functionalities. 49 The complexes exhibited negative solvatochromism for the low-energy LLCT absorption bands with respect to the decrease in dipole moment on going from the ground to the excited state. In addition, the mimics of the natural photosynthetic reaction has long been an active research area. [54] [55] [56] It is therefore meaningful to further construct artificial models by connecting an electron donor to an electron acceptor component to facilitate photoinduced electron transfer process upon photoexcitation, which has proved their potential applications in photovoltaic devices. While most of the commonly employed metal−ligand chromophores in the construction of donoracceptor molecular triads are derived from those of Ru(II), 57 Re(I), 58 Os(II), 59 Ir(III), 60 and Cu(I), 61 by the utilization of their MLCT excited states, the related platinum(II) polypyridine systems are relatively not as extensively explored. [62] [63] [64] [65] Recently, we constructed a new series of donor-acceptor systems by connecting the bisalkynyl Pt(II) bipyridine chromophores to the phenothiazine donor and fullerene C 60 acceptor ( Figure   4 ). 66 The donor-chromophore-C 60 
Aggregation of Alkynylplatinum(II) Complexes
In addition to the above applications, the much improved Upon increasing the diethyl ether content in acetonitrile solution, the yellow solution was found to change distinctively to the blue solution via green, with a new emerging absorption band at 615 nm with a concomitant drop in absorbance at 416 nm. 41 In addition, drastic NIR emission enhancement at 785 nm was also observed. Both the spectroscopic and luminescence changes were attributed to the solvent-induced association through aggregation with the formation of noncovalent Pt(II)···Pt(II) and p-p stacking interactions upon increasing the diethyl ether content in acetonitrile ( Figure   5 ). 41 As a result, the lower-energy absorption at 615 nm was assigned as a metal-metal-to-ligand charge transfer (MMLCT) transition, while the NIR phosphorescence at 785 nm was assigned to be originated from the 3 MMLCT excited state. 41 These interesting observations have indicated the importance of alkynyl ligands to facilitate, in addition to luminescence enhancement, the improved solubility of the complex such that they could exhibit aggregation behavior by metal···metal and p-p stacking interactions in solution state, which provide a versatile strategy to induce self-assembly with luminescence and spectroscopic responses upon a change in the external stimuli. The effects of various counter-anions towards the aggregation properties have also been explored by us ( Figure 6 ). as poly(dT) 25 , poly(dC) 25 , poly(dG) 25 The complex also exhibits a growth of an absorption shoulder at ca. 560 nm and an emergence of a NIR luminescence 25 (line c), poly(dG) 25 (line d) and poly(dT) 25 (line e). Medium: 5 mM TrisHCl, 10 mM NaCl, pH 7.5. Spectra were not corrected for PMT response. (c) CD spectra of 90μM of poly(dT) 25 Y. acknowledges all her students, postdoctoral fellows and coworkers, past and present, for contributing to her research.
